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^HMtf 5 0- 1 0 0M:%£> »fttt#'JtU7-f ^ (B) 5 0~01f%i> 

(O 5 o~oM%tfrb%Q, mmmmmm^i (a) 

[If 2 ] 

IHUfifSfltttfy-e- (A) ** % Ml 0^±OatU7-fV?:5 0^;v%^±^ 
^«tl^7r/l^ (a) -C*«&»**l|Btt(0*^«-iftjS!»o 
3 ] 

(a) fc> ^iHH^ (Tm) ^10ta±i|v^i7^^ (b) fcj&><b& 

i»«iV7r/iM (a) **, Tie (1) - (3) zm&irztmmi ~3 wr 

(1) Sfc^asiIttffiSffiM 2 (^e;v%) **5 o*/i/%£JL± 

(2) y)W-U->3^n7^7 7 (GPC) ftfcJ: •JifflStLfctf'J.Xf-l'S'ift 
WOMW^^F* (Mw) >6 S 1 , 000-10, 000, 000 T% (Mw 
/Mn) 5&«, 1. 2-4. 0 

(3) ;*£££lBftk*t|- (DSC) *JHv> % SlM^tffi^Tl 9 0t:-e5^W« 
» Ltf:^ - 3 0 "C t -e 5 TC/^-ClfciftS** -3 0t)t*5 ftfflm$&. 1 9 0 t: 1 1? 1 

fcoT, *<Btf-*©M«*&tt#3*tS»»«tfl (AH) )6*3 0 (J/g) J2l± 

m&m 5 1 

Aft « yn&fo (a) ^ TIB (4 a) - (4 c) (Di^'p* <ti>l -o*m 

(4 a) ^M^SM^fitt (dsc) mm&fazmm^m%T 1 9 o'ct-smi 

-CaboT. -?-<7> fc?-* h ? "f<OU& (Tm) t5 s 2 0~1 0 0t)t**^ o 
(4b) IfNMRM^CiS^ey-MfD^l (Tl) OSfl^TN lfcj& (Tm) Jgl 

±H^V^T#-OT l^ftliBJ^tL^> 0 
(4 c) fcnxffi.WCg[ 1 %i&$'JfimMK3sl1r2> > 15deg<2K30de gfc«iil3*L 

* fiftK m^-r z m-o tf- * x 1 a^ij 55 a* 0 

[f**B 6 ] 

*iR<rtV'7r/S^ (a) 56 s , TIE (5) *»JB1-3» *E 1 ~ 5 <D^-f fifrKR 

(5) ^n^M^fiw- (dsc) *m^x&hKtzmm®.&*-7frbmm-£tiz¥®. 

m (Wm) >6*1 0taTT**So 
7 ] 

Si» a tl/7r/l^ (a) >6 S , 

(d) tibhrs (i) ~?i$i-2tiz>m&i&m<k&®, 

(e) (e-i) » (d) js^oa^jR^^xtt-e-w^itofcRjE&L-r^ 

(E-2) 7;^^^t> 
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^n^y*v^-;v^, it Af n y ^ n ^ y ^ y*x^ y < Fife, *X7-fKi, 
^7K**^tm#^^*^ib7l^^MBfiT-e*oT, A 1 S^A 2 £^LT« 

E 1 , E 2 X(iYtli?lLT^tt iv^ 0 Yl±;i"f U Y ^Sfc* & ^ 

^YfilWJCT'i^^oTv^T^ J; <, f«Y, E 1 , E 2 tm^LX^X i> £ < 

% A 1 WA 2 (i-o^is&^-^M^-r^ii'fffi^^M^abo-r, Rfil~2 0« 

AX<£m&, -0-> -CO-, -S-, -S0 2 -> -Se-> — N R 1 -PR 1 

-P (0) R 1 -> -BR 1 -Xti-AIR 1 -&/*U R 1 liyfcStflS^N /\uY> 
Si 1 , ^«^C 1-20 <D^b7X*^3lii^m 1-20 <7)^n^>^^>fb7X*^^7P L 
, -?-n<b{i7ty& ? VHC|W|— T~*>M&oTV>-C*> iV» 0 q l± 1 ~ 5 <7^ifc-C C (Mtf>JB!CiHffi) 
-2] £^cU r {i0-3O^*^-To ] 
[f»^8] 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

Ltf£Q&%\<*mf&ttti s -$.#> t otlX\<*2>o S<blK li*ftUA?700J:^ W 
S±olI fc & o X tz 0 

L-rORrffitt**SB$*L-CV>3fl:v^o £«b&K teffl£*LTV**flfl«*Nltt#y 
7* 'J ^T?*4. ^ a tt* 1 Jtl/7r/f^tV7^^fiti2^L^if:fi> 7* 

wmwt Lxm^tzmn&fr&L-bmikztiZo $e>K. msflifcit— ji&*LS Kf-t> 

MMfcfcKl] #tf*2 8 5 2 5 3 2^<km 
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mwxM2) <wffl^8-2 746 o^m 

[#^^3] t&f?m3 3 3 3 1 4 O-^&m 
[0 0 0 4] 

[0 0 0 5] 

-r&*>*>, «wtt, *«k#5 o-io oii%t, «itt#yti/7^ > (b) 5 o 

~0M%^ (C) 5 0-0Si%t*e>4^ UiflBSr&*i-rt*fl«lttJitt 

[169! 

[0 0 0 6] 

*%9?a«&*mj£'lfc(i. ^*mt^olW< > ifti&-e<0££tefc«*u flc® 

sas^offijKSE-fk^fts-ci. »ixi4ftii:*o<:«» 

[»9!*Sltlti-*fc*©*A«)5&lll] 
[0 0 0 7] 

*»W©*tt*M&JftW*i. $&#5 o~io oif%t, ^h b h 'I4*° y * ^ 7 * > (B) 

5 0~0lf%t, xyAfv- (C) 5 0~0M%fc*&4 9> mfB*»#d««*&*& 
bWJv- (A) » 

sf* t<t±> ««tt*tt#u^- (a) ^^tf#^#7 0~i ooit%, »*tt#y 

tV7-f > (B) 3 0~0li%, (C) 3 0-0Ii%tJb4o 

««lt*tt#Vv- (A) £^tr^&*b&*5 0 4* fc* &tiLfcffiM fz*)<0 

^tKUv-, T/l'W^^'^-b**'^-^ 7 ;v^r ;vxf 1/ > t ^ K^*° 'J "7 - 

± a JrV7 4 5 o^;v%J£Lt-£-tr^$U * W-f ^m-g-fc (a) (&T3M*x 1KB. a 
tV7^1^# (a) iv>Ui***5) #ff * Lv». 
[0 0 0 8] 

#3&9Ifc*5»t »<rtl/7r/M (a) fc> -ettj: 0 «t *> 

(Tm) t5*1 0t:m±*Sv^flh7y 9* (b) (IT#i:> Effi^?** (b) £v>7- 
^"b^SM^ffl^T^^o »atl/7^t^ (a) tttwr/ 

S-g~ffc (a) ***>ru- K**p;l&fcv>ort:8i*'b»a 
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2*^ jftj»a*V7-f (a) i5i7^^ (b) <7>&jj5<;{4, M^a^uy^ 

a) 10 0tt»CttU 5i7>;^ (b) ^1 0 0 0iWf*4: 
LV^ 0 1 0 0 OiiWT^iiiCi^ Mt« *^7-f (a) * s 

5fjl7-;n (b) K*«Jx.* ^feKffiK^ »a*V-7 

-f>m^# (a) 10 0lil5i:itU (b) ^5 0 0ltW, 

H<ii, » a *i^7r/l^ (a) l o oMffitcJtt^ (b) tf*2 

0 0iiWT-e*S o 

[0 0 0 9] 

*»wcfflv^iftjR«*i/7-f (a) igxfti ov±±.<onm a -*^7 * 
timmti 4-2 4-c*&, 

111^1/7^ (a) Ki3v>T, owoM^w^ ><o 

5 0- 1 0 0 L< , $f)t:»iL<ti6 5- 1 0 0^%> 

£L<»± 80-1 0 0^;V%, ^i6T$f^L< {49 0-10 Ot)V%> ftt»tb<t±l 
0 o a <» 0JaJi^iSi<«iV'7^<oW5 0 *;v%&±-e&& 

[0 0 10] 

*»MT?fl|V>*iftjR«*V7'f (a) ii, T-f V9 9*v 

L < , StffcRflfltetttKfltM 2 #KftL<{i5 0 $ K» i L < J4 5 0 

-9 0^;v%, #fcSf*L<li5 5 - 8 5^;V%, L<t45 5- 7 5^%-e£> 

OBWtjtJKi-Stfc^SSid^ftio M2^9 0^;V%mTT'{4, tt*tt***i-¥ 

tfc, ^ ^ K7 'f 7 ^ ^ f ->r ^ - 1 it® JiMIUtMM 4 ( 

KOV>T*>, 25~60^%#ffiL<, $ <b fcjSFt t < {4 2 5 - 4 5 

Sfcfc, St#:aflll140Slti.Of&»-T?**i:*»Slltt»l5ffiMR (-=EJV%) £ov»T»±, 
2. 5%Jai«U> £<bK0£ L<14 5%£LL, L<ttl 0%£Lh"C** 

[0011] 

£ O^aHttilBtiM 2 . M4. MRJ4. T. Asakura, M. Demura, 
Y. Ni sh i y amaCi *)W£-£*itz [Mac r omo 1 ecu 1 e s, 24, 23 
3 4 (1 9 9 1) J T?«*3ftfc#ffifci«feLT#»*:o "J-fc*^ 13 CNMR^^ h 

frtmto. a fo<o c h 2 ^fS^&ftMt^jiv* * Kft t-cM l t«N $ tL* c *mm 
mm : B^mT-^^tts* e x - 4 o o 

Sl£iftft : not: 
: 4 5° 

: i o o o hi 

: i, 2, 4- h'J ^nn^cv-tf iytm^i'-tf^O 9 0 : 1 0 r&^te^ 
[001 2 ] 

^SfcftJRtf-*^ 12 7~13 5ppmi:6*I^Wo 
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-?<Di -*>, filtl^f)4$i©f-^f * 131. lppmtu it^'yy v<o&m 

t?Zo Z<Dt &mm.atiL<DCIl2 MCi^<flRf-^^3 4-3 7 p p mftiSKtl 
iMSftSo -<^i:§JilT^*ffl^TM2, M4, MR (*;V%) 
M2=(36.2 ~35.3p pm^a^JS/36.2~34.5p pmOa^-SiS) XI 0 0 
M4 = (36.2 -35. 6 p p m<7>«53-5&K/36. 2-34. 5 p pmWftM) XI 0 0 
MR = (36.3 -34. 5 p p m^a^JS/36.2~34.5p p mO^S&K) X 1 0 0 
[0 0 13] 

$irav^M«tV7-fVl^ (a) l±, W-U-v'a^'^nvf/? 

7 (GPC) ftCi >)l5EL/;^nf U^^#©lf¥Wi (Mw) fi, 1, 0 0 

o~io, ooo, ooo**»*l<, i, o o omjb-e&tuf, aftjK3& t fiT-f*ifc5& t 

$K, 1 0, 0 0 0, 0 0 0J»TT?*ifc,«r, ««i*««S-C**« Mwfi, 

£L<filO, 000-5, 000, 000, £ <9 L < fi, 150, 000-5, 0 
0 0, 0 0 0, b< ti 3 0 0, 000-2, 000, 0 0 0, t^iL<li3 

00, 000-1, 000, 0 0 0-C&&O 

$tz, GPCmKZyjMMLtzfr^mfrlfi (Mw/Mn) tf*l. 2-4. O&TTNfe* 
fc»*L<, 4. 0J£JLT-e**L{fajfi^**««<, SEffiiHttOJK'fbi-ai t***<, #&' 

-3. 5&T, i OSFS L< ti 1 . 2-3. 0 JJTF, L < tt 1 . 2-2. 3 

[0 0 14] 

*»w-cfflv>aifljjR« tv7-f >m^# (a) t±, mmM^m^mtf (dso £jbv* 

(TraD) $<b£, 1 9 0 VX 5 frfcWLfzfc, -3 0tit\ 5 T; 

/fl-cHHftS** -3 0t-e5M#Lt^ lgoiCJTiot/^-c^^sit 

) ifH<li0~l 0 0"C, ZbKlfrt L<ti2 0 - 1 0 0 r, L < fi 2 5- 

8 0 , CO^ B tt#iJtt?*^o 

(Wm) *«3Rv»ifc5j*ai Lv» 0 

[0 0 15] 

£©IRi::«aO$*L&tt#Dfc*AH (J/g) » £ t < Ji 3 0 J / g m_h, 
£LOi50J/g, »C9JL<I16 0 J/gJ£LL, f^ll<li75 J/g]JLLT? 
ab^o AH^3 0 J/gm±T'^tL{f, |i#iLT»*#«w, 

, 10t£lTt**rWil<, $(b^0tL<Ji8 < CJ£JLT, #tc«F^ L<t±6'Cm 
[0 0 16] 

$fitfflv^|ii8l a tl/7^M (a) li, @#N MR ill fcff-te^ 
Jj&TOW (Ti) wiMJt-c, muficJa±K:^v»Tm-<OT i3&*««l$*t*fcff* tv»o 

B#NMR«!|j£8;^ fllx-tf, Tefc^TB#NMRW5£««*J8v» % (1 
8 0° - r - 9 0° fc«fci), #iSjg-e?>* tf >-W?-mmm$ CT1 (ms) 

£lg : J EOLttlL JNM-MU2 5 (;^NMR) ^nn^-^ 

: ( 1 H) 

WSeJSifeafe: 2 5 MHz 
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9 0° 2. , m 

B^^tr^ttuk^aittttf, «jfD**3p^fc«*tT#-oTi*«««i$tt&. 
owmttmjs.m t l -cif* $ K -/ft bum* Aft * » j:^**^^ *^'J & 

**wiffiv**«»« *V7-f Vl^ (a) it. j£fcX»1RSL5ftK#tf 
, 15deg<2K30de g Jcftlil'J^ tt*ffiU^ H B B ^l" X 1 

*?S!t*^x*a*fl'*^*^T, n«uii*fl:»=a*-f*tr-^* , ««i** 1 - maws a 

e*tL»f. aufrWfc*. R*»*fc**i£v*» 

I^TOil^^Ia - ^ 7 1/ 7 ^ X R U - 2 0 0 v\ 3 0kV, lOOmAffl 
iOCnKit(«-l. 54A) Oifc**^ 2mm©e>*-*t3»^-^t> 
U ffi««t«fflJt««-«fc**fflv^ »*WFMlfl"T?l£AX*«fl9. (WAXS) 3A*«-#* 

[0 0 18] _ _ 

J0L±, R!BUlMla*V7r/t*# (a) ©ft:|Kfc*v>t\ MB a * 1/7 * >m<& 
# (a) **TIB (1) ~ (3) £?tJ£-r& t$f £ Lv> 0 

(2) yjWt-U->3^n-7^77 (GPC) *)ilJ5tL*:* i ;*?-wm 

t^liW^f (Mw) an , ooo~io, ooo, ooot, (Mw 

^rLSkik^ii'CDSC) *Jflv>, WmWrnTl 9 0fC5^« 
*Lfc«L -SOTCiTB-C/fl-TflW**. - 3 0tT?5»WHMt 19 0TJ*1M 

o - k k * *> # ^> tt^ifti* - r*» e>*ffl9 $ *t* tf- * ** i 

J^i&l^W'r (a) TIB (4 a) ~ (4 c) «n^ft<tt 1 

o£?iJg.1-& fc» £ Lv> 0 _ ^ HH 

(4 a) ^7fe3fcll«k*tt- (DSC) *fliv», RS*fr*SESS#H»Tl 9 0tJ-C5fl-B 

io"c/^iawiit:^#^ *ifc»#!ft& * - h mm s n * tr - * ** 1 o 

•C*oT, -tOlf-^hy^lljS (Tm) ^2 0~l0 0m^o 
(4 b) B#NMRW£fcJ:**tf>H&W»l*W (T 1 ) ©W£T, HjSUSLhfcSv* 

(4 c) jA^X^a^ffi^iffl^^^»tS> 15deg<2K30d e gfc»***L 

« k a*-*- a *r - * x i **mj $ *l* 0 

Sfefc, «iRatU7r/lt# (a) TIB (5) iSlfitSfcfft L^, 
(5) TFMjttMf&iff- (DSC) *M^Xfthtit:Mn&i&*-7*btofflZft* i r& 
m (Wm) ^1 0t)^T-Cfe5o 
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-r^t)*), (d) tib-^ (i) xmzfr&mfe&mit&m. (e) (e-d 

» (D) Wl^I^Xtt^^^t^^^^ 

-frWRV (E-2) 7*$>'*^*fc»ti:*i*^fc< i-aSW^^***"*-*** 
[0 0 2 1 ] 

[ft 1 ] 




[0 0 2 2] 

[**, MI±JS»ll&£f& 3 ~ 1 0ll(i7>^^'f K^JO^«X**aP U E &tfE 

mk*m&Rtmm&m&<D*frbmtftitzw*x~&vx^ a 1 wa 2 

Effc^fc^U X**«»*S»<6\ !MkOXttWC-Ctll4o-CV»T* J: <, «OX, E 

1 E 2 XfiYt^lLtv^ttiv^ Yt4;W *&3fe*^U Y*«tR»*4»^ =tK» 
OYttlSICf^cWtK, i^Y, E 1 , E 2 XttX^iWTU <s 

^|gcl~2 oo^ny>t*jiMI***, 9 x 

X^«, -0-, -CO-, -S-, -SO2 -> -Se- -NR 1 -> -PR 1 - 
> _ P (o) R 1 -BR 1 -3U4-A1R 1 -£^U R 1 14**1*3% />ny>JK 

-g-*L£>te£;& s W;:|W|— X-1>m%:vX^Xi> iv» 0 qtil~5©Sit* C (M^Sfl) - 

2 ] SttfLn r 14 0 - 3 <£>»£^1-o D 

[0 0 2 3] 

±ib— ft* (i) n*v>r, mtmmmmm3- 1 omxi*?>f( v^mo^m™ 

**tfU &timtLXi±*9>, W-^hU^A, /N'f-y^ 

A, ^da, -yfrfr, K**lftW 

ir/\7-->A**»3|-Cabao E 1 WE 2 »4-t*L*'*U tH->^o^>^yXi;H, 

75 (-NO , ^7^1 (-PO , *Hfcfc3&* OCR-, 

>co sm^ti osiR- >si<3 (lau r lifrmxitBtmm. 1 ~ 2 0 

ZFA 2 ^^Lt^iM^MfCV^o Sfc. E 1 WE 2 ttfcd*v*fcH— o 
tv^Uv> 0 ^E 1 SITE 2 fcfCli. I^^n/^^yxx^, ^ 

[0 0 2 4] 

^Xi> 4 <, fl&OX, E 1 , E 2 X*4Yi:**tTV>r* J:v» e »X©*#«fcUTJ4, 

^ny^s^, i - 2 o <DRtt*.mm, &tmmi ~2 o &**6 

- 2 0 07 U 8zm& K*. &%% 1~20 ©a****, 

tbiE# 2004-31 12400 
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£tSt$Cl ~2 0©*X7^ KS, OTl-2 K*. ~2 0©7v 



$T3k *X^«. -0-, -CO-. -S-, - S 0 2 -, - S e — N R 1 - 
PR 1 -P (0) R 1 —BR 1 -Xli-AIR 1 -**U R 1 fi7kStHw\ ^ 



fctf^WbtU ^fl'Vi, 

*svy&, e-'jr/i (ch 2 =c=) , y7x^->uv>i 

C (MOJR^) -2] r iiO~3?>^iJc£^-fo 

ci^id*-^ (i) -em2tiz&®&mtt&yo<o* , '?te. — «s* (id 



[0 0 2 5] 



[0 0 2 6] 
lit 2) 




e 



[0 0 2 7] 



[0 0 2 8] 
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Mb 3] 




,6 



• ' • (ID 



[0 0 2 9] 



±SB-«fc* (ID fc*JV>t\ M, A 1 , A 2 , qXtfrJi-JttS; (I) fcHC"T?**o 

1 ««Ltv^U^o ClOY 1 ©£#011 — JRsft (I) OYO^-CtfJ^L 

, jfemm. 1 ~ 2 0 ©jftflSJjc**. OO^n^^^lffk***, 

8 tR 9 HH*MUV^ii:WtLv>o R 4 WR 5 fcUtt, ®^ 



(i) ■e*$*L*I»4«ft**^#«fc (1. 2 ' ( 

2, l' -ex (>f>7»-;v) ^n-^y^'JK, (1, 2' 

vV) (2, l* -ex (-f>7*-;v) -^vn-^^D'jK, (1, 2 

' y^ntf;7*» (2, 1' -'fy^Dfjfv) -ex (>f>7*-;v) 
^•^o'JF, (1, 2' (2, 1' -ifW) -ex (3-^;W 

^a-^A^DiJK, (1, 2' -xf I/» (2, 1* -Jt-f-i/^) - 
ys^ ( 4f 5-/s;>y^ yjV^i^Ay^O'j K, (1, 2' -•X^VV) ( 

2, l' -fc*X (4->fy^neH>fx^) y>a^A^O'JK, 

(1, 2' -xfl/y) (2, 1' -ex (5, 6-^fHVfx^/) 

•^n^vA^D'jK, (1, 2' -xfV>) (2, 1* - ex (4, 

7-y^V^nifH>f^) ^a^A^n'JF, (1. 2* (2 
!• -tf* (4-7x^H>f-^) ^ai^A^D'JK, (1. 

2« (2, 1' -jL^-uy) -ex (3-^fA'-4-'fy^DeH>'f 

^a^A^n'JK, (1, 2' -^V>-) (2, 1' -ex 
(5, 6 -^>V>f (1, 2' (2, 



[0 0 3 0] 
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1' ->f V-fu tfVfV) -e*x (^>f-;v) ^3s->A^niJK, (1, 2' - 
jX^l'V) (2, 1' -jc^v» -ex (sOT-fr) (1 

, 2' -^wv) (2, l' ->fyyneyf>) -ex 

•^n'JK, (1, 2' -^WJU>) (2, 1* ex (>f 

>f-;i/) ^^^y^niJF, (1, 2' -y^f^y'JUV) (2, 1* -^^ 

V*) If* (3 -^f-;W>f -»3-')Ay^D'J K, (1, 2* -y 

>-^;l/->'J V>) (2, 1* -y^WJl'V) ex (3 - n -T^W ;V) i> 

jpai^A^nVK, (1, 2* -^WJV» (2, 1' -y>f;Vy'Jl'> 
) ex (3-i-/Pt>r/f-^) ^as^niJK, (1, 2' 

(2, i' -v^ u» ex (3 - > U >f M ^f- 

y>3;^y^n'JK, (l, 2' - V * *)V=sV V » (2, 1' ->^f^v 

ex (3 -7x-H >-r'-JU) y>3-")A^n'JK, (1, 2' -V**f- 
^•>n>) (2, 1* ->Vf)Vy'Jl/» ex (4, 

-H^^n'JF, (1, 2' -v^^;v->V u>) (2, 1* e 
X (4 -4 v7nk?;W y^a-^Ay^o'J K, (1, 2' -^^f^y'J 

U>) (2, 1' -WWJl'>) e*X (5, 6-y^f;WVf-;V) v*;i/=t^^ 
A^n>JK, (1, 2' -y^f-^y'JW) (2, 1' -^WJP^) ex ( 
4, 7-y-i-ynif;Hyf-*) i?;Vn^* n y K, (1, 2' 
yiJVV) (2, 1* -^f*5"Jl'» ex (4-7x-;V^f-;V) 
Ay^n'JK, (1 ,2' -y7WJV>) (2, 1* -V * <f-fr s sV ex 

(3-^f^-4-i-7 J n^'fy7'-^) '^as-JrA^n'JK, (1, 2' -v 
pt^;w->W>) (2, 1* -y>WJl/V) ex (5, 6 >f-^) V 

(1, 2' -vM^l/v^; V-^) (2, 1* -^V7*nif'Jf> 
) -ex (>f>7 , -;v) *;*3^A^niJK, (1, 2' -y^f;w>'JW) (2 
f !» _^ y^ne'J t*>) -ex (3 ^t'-JV) ^3;^^o'JK, 

(1, 2' -^f^y'Jk>) (2, 1' ->fV7*DH , 'Jf» -ex (3-i-^u 
lfA"f ^a^A'^n'JK, (1. 2' -y^WJl/» (2, 1' 

y/nei; t*>) -ex (3-11-7*^^ >f^) ^as^A^o'jK, ( 

1, 2' -^f^y'JP>) (2, 1' -^V7 J n^'jry) -ex (3-hU^f;v 
v'U^-^W ^3-^Ay^n'jK, (l, 2' -v^^v"; v>) ( 

2, l' ->f y7*oif'jf>) -ex (3-h^f^y'J;K>f-;i/) ^3->?a 
'^n'jK, (1, 2' -V^WJl/V) (2, 1* -^V7*nif'Jfy) -ex ( 
3-7x-;W>f-;v) ^3-Hy^o'JK, (1, 2' -^WJV'V) ( 
2, 1' -ex (^>f*-;l/) >7ji/3-7A^n'JK, (1, 2' -5» 
f;l/yiJVy) (2, 1* - ex ( 3 - J* *->M >7*-;V) ^3i9AV 
^D'JK, (1, 2* -^f^/'JI/V) (2, 1* -^f-W^) -ex (3-i--/ 
D^r/fiM i?;V3-i)A'7^D'J K, (1, 2' -y^f;Vy'Jl'^ (2, 1 

• _ex (3 - n-7*^;W Vf-;>) ^a^A^mjK, (1, 2 

» -y^f;l/yiJl/>) (2, 1' -^f-V^) -ex (3->UJ<f;V'>V^f^'f 

^a^A^n'JK, (1, 2' -^WJI/» (2, 1* 
vy) -ex (3-f'^f)VyV;i"f>f-^) ^3-vA^dijk, (1, 2' 
-77x^yyi/» (2, 1' ->f-l/50 -ex (jyr-fr) 5>A>3-*A3>* 
D'JK, (1, 2' --77x-;l/y'Jl/V) (2, 1* - ex (3-^^ 

*f ^ t*— )V) ^3r7Ay^n'JK, (1, 2' -77x-^y'JI/y) (2, 1' - 

-ex (S-i-yDt'HVf-^ y;V3z9Ay^uiJK, (1, 2' 
-77x-;vy^>) (2, l' -ex (3 - n ;W ^f-^) 

jV3;i)Ay?D'J K, (1, 2' —77x-^v'VU>) (2, 1' — ^^-V>) —If 
x (3-h'J^f;vy'JWf;V'f>f-^) ^a^A^o'JK, (1, 2' -v 
7x^y'JV>) (2, 1' -ex O-h'J^f^yMVfi*) 

3^7Ay^D'j k, ( 1 , 2 ' - f-;i/-> >JV>) ( 2 , 1' -y^wju 
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y) (3->W^o^>^i;x-A/) (3' -^f^y^n^^i'v'i-^ 

-^y^n'jK, (i, 2' (2, r -^v^e'Jf» ( 

3 -^^;v->^ v'^-;i^) (3* W^n/<>^yx^) ^v^-'JA 

^DiJK, (1, 2' -WWJW/) (2, 1* -xfl/V) (3-^-^^->^ 
o^>^v^^;i/) (3* -^f^->?n^>^s;ixfl/) y;vn- »> A 'J ? a >J K, ( 

1, 2' -jc^I^) (2, 1' (3 - >f^D^>^yxxfl/) (3 

' -^f-;vv^n^<^^yji-;v) y*3i9A^n'jK, (l, 2' -x.*f-vy) ( 

2, 1* ->f vyntf'J f>) (3 -^f)Vy^n^>^yi^j (3' 
u^ytV^-fr) y;i/3x^A^n';K, (l, 2' -^V>0 (2, 1* 

V>) (3->fJVv^n/<>?yx;;i/) (3' -^;V->* wojr V )V 

a^^A^D'JK, (1, 2' (2, 1' ->fV^nf'Jf>) (3-p< 

f;Vy^n^>^y*x-^) (3' f-fr'si? w<y 9 -jx.=.)V) yji/ai^v^n 
«; K, (1, 2' -^V^neUfV) (2, 1' ->f V/ntryf>) (3-^f-/U"> 
^ n^y *vjx^;t,) (3' -^f^y^n/^^yi^) y^nzvAy^nn*, 

(1, 2' -^f;vy'JV^) (2, l* -y^f-;v-> V l^^) (3, 4-y7f;vy 
^n^>^ v^^-;!/) (3' , 4' -y^f^y^o^y^yx-jV) ^vnx^iy'y 
nVK, (1, 2* -^WJU/) (2, 1* ->fy^Dl^»Jf» (3, 4 
^f-^v^n^y^^jc^jv) (3' , 4' -y^f;i/yyn^>^^ixjl') ^^3- 
9A^nVK, (1, 2' -y>fJVy'Jl//) (2, 1* -xfl/>) (3, 4-v 
^W^n^y^yxx*) (3' , 4' -y>>«f^'>^o^^^i;x-;v) ^V3x 
^A^n'jK, (l, 2' -^cf-uv) (2, l' (3, 4-v^;v~> 

y-n^^^-xx^i/) (3' , 4' - f-^ ^ ^ *J)Vx — 

n'JK, (l, 2' -xfl/» (2, 1' -^y^Dtf'JfV) (3, 4 - 5> * * '> 
^n^y ^v?x.-;v) (3' , 4' - V* v<y 9 V3--fr) yfl/nx^A^^ 

n'JK, (1, 2' (2, 1' (3, 4-v ? ^f L ;w->^n^>' 

(3' , 4' -V*+*/ a s*w<V9 y>3-^yyn'J F, 

(1, 2' -^l^) (2, 1' MV^neyf^ (3, 4-y^f;Vy^n^> 

^>>JC-;V) (3' , 4' -^f^^n^y^yxx^) y>3^^yyD'JF, 

(l, 2' -'fyynif'jfy) (2, l* -*f vfxx tTU f»» (3, 4-y^^;v-> 
>? w^y $ ¥ (3' , 4' -v>> w<>jr Z?*-— ;v) y^nx^Ayy 

o >; k, (i, 2' -'^f^'ji/y) (2, i' (3-^f-;v 

-5-xf;Vy^n^y3"yx^;v) (3' -^f-ZU-S' -xW^n/<>^*yxx 
;v) '^ax^A^nUK, (1, 2' -y^f;vy'JV» (2, 1' -V*+*' 9 s 
ijwy) ( 3 - > f ^v- 5 -xf ;i/y ^ y ^ yx^;v) (3' 5* -.x*- 

)Vi/9w<y9 vjc^;v) y>nx^^?D'J F, (1, 2' -^WJI//) ( 
2, r -^f^'JW/) (3 5 -4 y7*a \£A'l/jru'<>9 v^a^-;i/) 
( 3 » _^-^ ;1/ _5> -/fV7*n^y^n/<y^i;j-*) -y;V3a-)Ay^n'J K, 
(1, 2' -^WJ1/V) (2, 1' -y^WJVV) (3-^f-;V-5-n 

-7*f;V'>^D^y^i;xx>) (3' -^f-;v-5' -n-yf^v^n/o^yxz. 

;V) ^sx^Ayyn'JK, (1, 2' -^f^/'JUV) (2, 1' 
VUy) (3-^f^-5-7xx^y^n^>yxx;v) (3' --*f-;i/-5' -7x 
x^y^n/<y^yx-;i/) ^sx^A-y^n'j K, (1, 2* —y^f;Vy'J V/) 
(2, 1' -'fyy'ntf'Jfy) ( 3 5 -x-^;l/ n-^> * >>ji^;i/) (3 

» _p(^;v_5' _jcf-;V~>^ n^>^ *J3L=.)V) y>3X")A-y^D'J F, (1, 2' 

-ytf-frlsV ^y) (2, 1* ->f V/nifi, f» (3 5 - i -yntf;v 

->^a^?>^v^i^;v) (3' ->f-;v-5* -i-ya^y^o^y^Vxx^) *J 
jvax^A-y^n'j K, (i, 2' -^f;vy'juy) (2, l' ->f yy*ne'jf> 
) (3 5-n-7*f;Vy^n^y^i;xx^) (3' -*f-/l/-5' - n -'7* 

f;vy^D^y^;;xx;u) ^as^AV^nVK, (1, 2' -y^f;vy'Jl/>) 
(2, l* -^y^neyr/) (3-^f^-5-7xxji-yyn^y^v;xx;v) ( 
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3' _p(^;v-5» -7x^;i/->^n/<>'y*xa;i/) y>3;-)Ay?n'J F, (l, 2 
' -^f^y'JWy) (2, i'.-^U>) O-^f^-S-if^^n^^ 
v'jc — (3' ->f-A/-5* -if**/^n^>^?;x^) y>3;^A^n'J 
K, (1, 2' -y^^y'JV» (2, 1* -xf ( 3 5 - i - 7 s 

n tf;p->^ n^?>^ (3' ->f-*-5* - i - 7°n fef^v'^ V * yjc— 

^a-n^D'JK, (1, 2' (2, 1* 

(3-^f-^-5-n--7*^;Vv^n^>^v'jc^;v) (3' 5' -n-7^ 

;i/v^n^>^ *Jx.=.fr) K, (1, 2' -y^f;VyV^>) ( 

2, l' (3 -> 5 -7 i — n^?^^ v'x.-;i/) (3' 

;v_5» -7i;;l/-^n^v^yx;^) ^3i«?A^n'JK, (1, 2' -S?> 
f;Vv'Jl/^) (2, 1* -t^W) (3 -^f-;V- 5 -xf^y^ n^>* 
) (3' -^f-;V-5' -xf;^>^n^yyx-;v) y^ax^AV^n'J K, (1, 
2' -y>f;i/y'JI/^) (2, 1' (3 5 - i -7*ntf;i/->^ 

n 

^>^vx.^;v) (3' ->*-/u— 5* - i -"/n tT;i/v^ n^>^ v^-;v) -J)V=t=. 
^Ay^D'JK, (1, 2' -^f^y'Jl/V) (2, 1' -^f-V^) 
- 5- n-W^^n'O^yxs^) (3' -^-^;v-5' -n-Wy^n^y 
? v?;r.- y';vnxH7Ay^n'J F, (1, 2' -^f^y'JW/) (2, 1' 

(3-^f^-5-7x^y^n/<y^yX-^) (3' -^;V-5' -7 
li^y^n^^^yx^i/) (1, 2' -x^V>) (2, 

1* (3-^^-^- 5- i -zfu^frz/pvt.y* V^—fls) (3' 

;l/ _5> -i-y-nt'^y^n^y^yx^^) ^^ax^A^^n V K, (1, 2* - 
(2, 1 ' -W V7*n tf'jfy) (3 5 - i -7°n t?;vi/^u^> 
(3' -^^;l/-5' - i -zfu M)\/*s>7Xi^y 9=Jx-~ )l<) y^nx^A 
^n'JF, (1, 2' -^fV>) (2, 1' -^f-HO (3 5 - i -7* 

n^Vy^D^y^yxxjv) (3' -^-^;v-5' - i -7*nif;V'>^ n^y^^x- 

^n^A^n'JK, (1, 2' (2, 1' --fVT'ntf'jry) 

(3 5 - i -7°ntf;v>'^n^>^> ? Ji-;v) (3* - i — 7° 

ni^;^>^n/<y^yxx^) >?;vrjx.7 A v>'^ a >J h\ (1, 1* -y^WJl/^ 
) (2, 2' -y^WJl/'/) tfy;^ >fx;Uy>ax^Ay^n'J K, (1, 1' 
-y7xx;UyVl^>) (2, 2' -^WJV>) tf^/f yf^y)l/3X7AS; 
^O'JK, (1, 1* -^WJl/» (2, 2' fc?J*>fV7* 
x;vy;vnx7Ay^oU (1, 1' -y^f V^n^VyV (2, 2' 

f-W)ls>) kf 7% > t*— ^y;V3x^Ay^n'J (1, 1* -^f^y'JPV 
) (2, 2' -yW^ne^y';!//) t?*>f yf-;vy^3x^A vy-n «J >\ (1 
, 1' -v^^;W>V V>4 vr—fr) (2, 2' ->Vf ;>y'J - ^'J^f ^ 

->V;W y;vnx7Ay^niJ K, (1, 1* ->?7xx;vyiji/y^y7'x 

;V) (2, 2' -y7xx^/ij fij^f ^i/'JH'/f^) v*;i/n--7A 

^DiJK, (1, 1* -y7xX^yVI/V^f>7'x^) (2, 2' 

y- 3 - h 'J ^f^vvM ^f— ;v) y;vax^Ay^n'j K, (1, 1' 

yij i/y) (2, 2' -^f^'Ji'V) (>f>f*— /u) (3 - > ';^;w>';;W > 

7*xwv) y>3z->Ay^niJK, (1, 1' -y'7x^y'Jl/y) (2, 2' -2>7 
xx;vyyi/y) (xf>f-;v) (3 - h y ^f^y'J ;l/-f >T-fr) &JUa=.VA*S* 
u U K % (1, 1' -y7xx;i/yiji/y) (2, 2' (-T>"f— 
;v) (3-h'J> WJH>f-*) y*3x9A^ny K, (1, 1* -V*^ 
;l/y'Jl/y) (2, 2' -y7x^y'JVV) ('f^fxA') ( 3 - h U > U * 

xf>f»-;i/) ^s^a^dijk, (1, 1* -^V7*ne;Vy'Jl//) (2, 2 
' -7>WJV>) ('fVfx^) (3 - h V *^-$/ s sV ;W >7*=>fr) 
A^n'JK, (l, 1' -^WJPV) (2, 2' -^77oe^>'Jl/y) 
(xf >t*- ;v) (3-f'J>f^y'JMy7'-/i') yji/ax^A^D'J K, (1, l 
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* -^V^n^'JPV) (2, 2' -^vyn^i"Jl/>) ( 
3 - HJ ^ f il'V 'J ^f-)V) y ^n; 1 ) A o y K, (1, 1' -^f;Vy>; 
Vy) (2, 2' -^^f^y'Jl/V) (>f ^r.^) O-b'J^f^y'J^f^'f 
^ai^y^n'JF, (l, 1* - *J? x.=.)V v 'J U » (2, 2' -v 
•7i-;wvUw>) U^f-^) ( 3 - b U > f 'J f ^'f vf-jv) *>';v 3 - 
*A>^ni;K> (l, l' -y7i-;^>'Jl'V) (2, 2* -v^pt-^^v"; ( 
^f^ji/) (S-h^f^y'j^^f^'f'^f-^) y;V3x->Av^D'J K, (1 
, 1' -v^;Vv'jV>) (2, 2' -y7x-;Vy'Jl/>)(r/f-iV) ( 3 - M> 
^f^y'JJV^f;K>f-;v) y;Vn^^Av^a'J b\ (1, 1 ' — 3 JA V7°n tf;i/ 
yijw) (2, 2' -^^f;vy'ji/>)W>f-;i/) (3 - b V ^^;v-> 
jyT-fr) v;i/n-t7i, n 'J h\ (1, 1' - ->*^ v 'J V >) (2, 2' -v 

-7Ay^n'JK, (1, 1' ->*>fvyDtf^Vl/>) (2, 2' - v V 7°n t; ;i/ 

->D^>) (^f yf-^) (3 - h i) ^f-^v 1 .) ^;i"f yT—^v^^-^&v? 

^(O^Wit^-Cl^o fc*,£A,£ti.e>KP!5£$*L& fcOTrte&v^ t fc, foil 

, (1, 1' -) (2, 2' -) tf* (1, 2' -) (2, 1' -) t*otU(, (1 
, 2' -) (2, 1' -) rt* (1, 1' -) (2, 2' -) T'ifeoTUV'o 
[0 0 3 1] 

^C^, (E) J&%~(Do%<V (E-l) MkLTtt, ±|B (D) $Lfr<nm$>&M,lk&tyl 
^ &c9-j&:£ (III), (IV) 

( CL 1 -R 10 ) k+ ) a ( CZ] - ) b • • • (HI) 

( CL 2 ] k+ ) a ( CZ] - ) b • • • (IV) 

(fcfiU L 2 i±M 2 , R U R 12 M 3 > R 13 3 C3U4R 14 M 3 T?&& 0 ) 
C (ill), (IV)^*. L 1 te;W*:!», CZ] - tt, ^iEteter-^ CZ 1 ] " W 
Cz 2 ] " , CZ 1 3 - {i^^^7n*n^L/cT-^->1-^fe*> CM 1 G 1 

G 2 • • • G f ] - M 1 f4Ji$#:SE^ 5 ~ 1 5^tg*> L < fi^#^ 

13~15l7af^^to G 1 ~G f l±-etL-rtt7X#M^, ^nyvi^, R3t$: 1 - 2 

, Rti6~2 0O7'J-JV«, M6~2 0©7'J-;^^yi, Ift7~4 0« 
T)U^)V7')-)Vm, II|[7~4 0O7'J-;V7;i'^iH, Ml~2 0^ay> 
M^'fbTK^, mi~2 0©7y^t^yi, W^n^f Kg, X«St8fc2~ 
2 0O^xnlI^^>fb7K#**^^o G 1 ~G f «H2ofil±^iMLtv>-C 

^>j:v^ 0 f i± c (^'I^jim 1 (o^m) +i] o^^^-To ) > cz 2 ] - J4> mm 
Mfcm<Dmm.v>tt$k (pKa) #*-i rmg-mxitf^yxr- ? k 

2 0^7;^^i, fizmW6 - 2 o©7V -;Hfe, t^^t^t 1 ; -^ztir 1 ; -;vt;v 

*;V«£^U R 11 ^.0 ? R 12 t±-ett^n->'^n^^ ; 5'v;^-;u^, fj|y^n^>^yx 
<< >-7"-;i'^X(±-7;v*U'-;u^ R 13 (i^^ci ~ 2 0<^r;i/^;v*, TV- 
7;i/+ ^7 ■) -;viXl±7 V - ;v7;^;H5r/Tto R 14 ter h 9 7 x-jmou? 
-f'J>, 7^ovT->#OTcmt>cSe^^^1-o kfi CL 1 -R 10 ] , CL 2 ] O-f* 
>ffii5[t? 1 - 3 <D&m.. ai±l&±<Dm%L, b= (kxa) X-$>& 0 M 2 J5DtS&gE£ 
1-3, 11-13, 1 7^5n^*^-tf^>OT'*l9. M 3 ti, JS$fl£3ES& 7 ~ 1 2 ^TGflt 

-es £ * <^ £ iz&m -r & z. t # * 0 

[0 0 3 2] 

;;-e, L 1 o^tLtu, 7>*-7, ^f;v7 5>, 7-n, y^f^7 5 
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>, h'J^fJl'T^, >>;^^;i/T^>, HJ-n-W7 5>, >fJVi^7x-JV 
75^, tf'jy>, p-T'n^e-N, N-->*> ^JVT-'J y, P h n-N, N-v^ 
f^7-'J >&i?£>75 >^ h'jxf;P*77-f>, h'J 7x-^7'f ^7x 
-;i/*^7-f >£i:*?>**-7 4 7 s - h 7 n h*nft7x>4^ftx-f;vi> * 

[0 0 3 31 

xf^y^n/O^yxx^i, f;Vv^ n^>^ v-xxwi^ 

Mb LXit, Li, Na, K, Ag, Cu, Br, I, I 3 & £*Wf & C **T § , M 
3 ^#«iLTIi, Mn, Fe, Co, Ni, Z n^^Wit^l^o 
[0 0 3 4] 

ifc, CZ 1 ] " > -+*t>% CM 1 G 1 G 2 • • • G f ] M 1 (D&fcMth 

X\tB, Al, Si, P, As, Sb^if, 04 LXttB&tfA l#ftff)Mo 
G 1 , G 2 ~G f (D&fcWkVXte, ^7;K;l'7 5;ii:Lt^^fJV7 5^i I 
f;V7^M^> 7;V3^rvifL< I4 7'J -JVt^vii Lt> 
3£, n-7h*vi, 7x;#->ii^ £Mtoic*afcfc Ut^f;i/*, xf^, n-7 9 

->;U&, 7xi^*, p-h'J^i, ^Vy;H, 4-t-7f^7xx;|/i, 3, 5- 

^tWfii:Ltp-7;vin7xx;vi I 3, 5-y7Wn7x-^, 
^nn^x-;^, 3, 4, 5-h'J7;i/tn7xx^l, ^>^7Wn7xx^i, 
3, (HJ7Ji/tn>f;p) 7xx«/i, if* (hV^f ^y'J^) 

ti^^n>f KIiLT^>^^fJV7>f ; e>i> h'jptf;vyij;l/^, 
;v-7*;w 5 y'7xxji/7^y>i, yy^n^y^vf^vi, y'7xx;Hf 

[0 0 3 5] 

£ Mtt^7xtVf^fe^pKa^-l O&TOT'V^-ry K|*»Xli7" 
vm%.V*)i"i xm.<0®.&tnt<D&®L&& CZ 2 3 - eo^tffli: LXii Y V 
*u x ? y*)]s*>MT=-*> (CF 3 S0 3 ) " , (bij7^*n^^>x** = 
;v) ^f-;i/T-^->, tf* ( h 'j ^i^cm * ^y^;i/7xt>, if* ( 

I>'J7;Vtn^^>^^'tx;v) 75 K, 3t^m7-^> (C 1 0 4 ) " , h'J7;V^ 
uffiim.T-*y (CF 3 C0 2 ) " , Aift7;i/tn7m>7-t^ (SbFe ) 
, 7^n7JV*>f7xt> (FSOs ) " , ^nnxW^7-t> (C 1 SOa 

) - , 7 )v*ua)v*-sW.t =-*y/ $-7 vikry^-^y (FSOs /SbF 5 ) " , 

•7)\,*u*)V*yW.T--*y/S-7vimm (FSO3 /AsFs ) ■ , Mj-7;l/*n 
**y*)\s*yW./5-7vMTy + *:y (CF3 SOs /SbFs ) - 

[0 0 3 6] 

>tt<b^. -f&*>*> (E-l) g5»»«A^tLtit tf77xx;«h'J 
xf;P7^^, x h7-7jcx^;Ha^h 'J-n-7*f;l'7> : Exi7A, rF77x- 
;HJB&h U ^f;V7V ; e-7 A, f b77xx;i/l||f b7Xf;i/7>' ; &x^A 1 r>7 
7xx;H§^f;i/ (fU-n-T*^) t^^e-^a, x h 5 7xx;H^yy';v ( 
f'j-n-7f;v) T^-^A, r h 7 7 xxjUIv^ f jk>*7 xxjl/7 >t x^; A 
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f;i/7-ij^^A, f h 7 7 x - ;HSf^ f ^ tf 'J A, f b77x^;H^>'7 

;l/tTU y-^A, fh77x-;Hlg^f;l/ (2-v77lf'Jv'-7A) , ff7^ ( 

if^x-il'T^-^A, 7F7*^ (^>^7MP7xiJV) H^X f7-n- 

r^^T^^-^A, xb9** (^v^7;^D7x-Ji/) $B^x b ^if-^TVt- 
rh7 + X (^^^ 7;i/^-o-7i^JV) flWt^^y/U ( MJ - n - 7>' J E 
-«7A, 7h7+^ (/^^7^n7x-^) ia^^^^>?7a.-;VT>'- ; &- , 7A > 7" 

h?** K/^7Hn7xiJi/) Itf'J7x-^ jy^-vJ*, T b 9 

(^>^7;i/tD7x-;v) $i^^;u7-y -^a, fF7+^ (^>^-7;v^-o 
7x-;v) ii^v^^;vr-'; -7A, f^n^ (^>?7;i/tn7x;ji/) OTIfcMJ 
^^^T^ij^^a, xb^** (^>^7^/tD7x-;i/) H^^;vtf y a, 

fh7^r^ (^>^7;V*n7x-;U) flBI^> VfrW V=-7 A, 7l>7^^ (^V* 
7;i/tD7x^) SBIBM*-* (2-y7n"'Jy-7i) , xb9*X 
n7i-/u) I^>yiV (2 — v7V If y y-7A) , xbv^X 9 7 fr*u7 

jl=.)U) flHBMf-*' (4-yjy ^*'Jy-7A) , f h7^7; (^>^7^o7x-jv 
) IBISb 'J 7x-m*-7A, fl>7^ [if* (3, 5-y*b'J7;i'tn>f;v) 
7i-;i0 UHfe^^^T— U fh57x-;Hi7xn-bi7A, -r b 7 7 x. 

-/HfflBMft, 7- b 7 7x^;Hl> 'J 7 v F77xi;Hi!!7h77x-^;V7'f 

Vyryjfy, TV?** (^y^7^tn7xi^) ||7xD't-7A l -rb^^r* 

(^>^7;ViD7x-;l/) fflift (1, 1* -W^7xD*-7A) , ff7^ ( 

^y^^to?!^) ISIfA^f JV7xn-b--7A, -rb?** ('O * 7^* n 
7xx;v) UMU fFy^ (^y^7;i/^-n-7ai^;v) flIBib'Jf-A', ( 
^y^7Wn7x-*) Ili'Jf 7A, tF7W (^y^7il'tn7x-)i') 588^^ 
by v a, rl>7^ (^y^7;^n7x-^) $B^x b 7 7x-^>7 y y-?y 
ify, T\-7 7)V*ummM, ^*4}-7)l'*vM&.WL, **W7fi'*uWfltW&i, 

(E-l) li-ifflv^U<^ *fc-aja±«r»*'S-*>* , rfflv»Tt J:v> 0 
— ^\ (E-2) WT^^^t/iUlt (V) 
[0 0 3 7] 

[ft 4] 




(S;*K R 15 t±^^:i~2 o> Sft l<(±i~i 2cot;i/^;v*, t**-**, TV 
-/Hfe, 7y-;^T;^/4r;^^^^fo^b7I<.^^)'2>vMiy^^^>'il^ : -$r^L^ wii¥*!f£ 
£-ffi£7FU a* 2 ~5 0, U t L< fi 2 ~ 4 0OlW4 o #R 15 {±|Wj Ct *> 

&%oX^X iv^ 0 ) 

■cmstiaflMfcT/usy*-*:', Xtf— (VI) 
[0 0 3 8] 



ffifiE# 2004-3112400 



#HS 2003-368606 



15/ 



Hb5] 




(VI) 



(a**, R 15 s.c/ W {ifrie-^ (v) n*5tt-6 4cDi:racT?**o ) 

§ *L* H«t7 * 5 / * -9- > £W * C t5 s T* § & 0 
[0 0 3 9] 

WE7*5 J *W<D9L3k&t LTW\ 7;H^7^ 5 - V A t7fc& ¥<Dffi&M t 

(b) i^KimtflT^^ -^Aib-g-^fcira^-c^, 
m-frzmn-t2>u&. (c) ^^^if^^^tL-cv^^ H B H 7X, **«»*^r«Mfc^«> 
®t»7K.S-^T;v5-^A<b^taS$-fr*^fe, (d) ?b?7)i'W7)i'5y* 

[0 0 4 0] 

(D) fthtKA^j: (E) »ifcj£$frfc«>'ffiffi*l'frH\ (E) W^tLt (E-l) <b£- 
Wtfflv^w-fr^Ji. ^;vJfc-eSf£ L<{iio: l ~ l : 100, £t)UtL<i±2 : l 

~i : i o ommnimt t < , ±i5$&B&&i&-f<5> ^Kfi^u^-^fc^oM 

h**H5< Hffl«Jt?4v>o ifc (E-2) ffr&4fr*fllv>;fc:*frfctt, ^;vjfc-e 
jfiKiii : i~i : ioooooo. a viftt L< \t 1 : io~i : 1000 o<o$s 

*K £JHBfT?fcv> 0 (E) tLXii (E-l) , (E-2) fcJWaXliZl 

[0 0 4 1] 

Sfc. *«WO«tW7r/S^# (a) *«&i-£IRO*^M»«EM\ ±15 (D) j£ 
#W (E) j£a-fcin*.T (F) ^^LT^T;V5-^A>fb^«:fflV^ifc^"e§ 

ii-e, (F) js^^r«T^5-^A'fb-&!»i:L-ci±, — *fcS;(vii) 

R 16 v A 1 J 3-v • • • (VII) 

R 16 liffll~10O7WI> Jtt**®^, ItS:l~2 0?)7;i'3# 
0<O7V-;vSXIi^ny>I^^U vlil-3WSftt*4] 

flria—tffcS; (vii)^s*LMb^^*#08fc lti^ h';>f^7;^-^A, >u 
xf;v7;K-^A, Mj>f v7 , ntf;w7;i'$-'>A, h y <f vyf^7^5 a, $; 
^f^7^U>>A^n'JK, yxf;V7;v§-->A^n'J K, ji/7;i/>x^Ay^ 
D'JK, xf^7;V5-"JAy^n'; K, V*+frT*'*— -)A7^t'J K, VAVff- 
;VT;>5 A t: KU K, ^xf *7*5s*AKK'J K, xf^7^5 A-fe*** 

[0 0 4 2] 

msa (d) mm&Lfrt (f) jsai&js^fco^/flw^wu l<«i : i~i 
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: 10000. iOJfiKiii : 5~i : 2000> ZbK&t l<(±i : io^v^l 
1 : 1 0 0 OO&mimi Lv»„ ^ (F) ttMUK^Mv^ifcHJ: *K lliKI^Q 

*Hiltfflv^fltl/7^iM (a) ©«jSti3V>T»4, »j£#<£>^&< t <^>- 
# K M$HM£/ffi#£ * tt * tLjJl.no*«ffi#5ft«» £ Lv> 0 
[0 0 4 3] 

4*:, *ft«fIV'4atl/7-f>I^|c (a) Oi£i£K j3V>T{i. (D) jatfl-Xtf ( 

e) w&-o>&tk< t fe-^wg^^il^ti^rt-cft^ ZtKX 

^-&;h^il,o fllxJf (D) jfc^Xtf (E) j££-<^fc< fcfc— 

«tl9tfriB (F) ja^^r«T/U5-9Aft^J»*inx., ifV>4^t 1/7 4 VSrHfEE 

-2 MP a (gauge) *nxT, - 2 0 -2 0 0 1 2 I^WSSE^fllS^iff v* 

[0 0 4 4] 

— ±IB^<OS#t LT, MgC 1 2 . Mg (0C 2 H 5 ) 2 & £:°T"ftfc£ tL£ - 
^MgR 17 x X 1 y T?*3*l*^***Mt*»**<0*ltt** 

-So i-t, R 17 fij*lttn -2 oot^^*, £t*afei - 2 0 or^a + ^SXttft 

, x{±0~2, yiiO~2"C^> T^Ox + y = 2tib5„^R n ^X 1 li^tl-?**^ 

^'J l-7r>, tttfttf'J ^^'JV-b^M^^^-f 
[0 0 4 5] 

*»Weiv^«*1^7r/I^ (a) 0^attCffiv^tL^>g!b^(7)S#t LTt±, M 
gC I2 , MgC 1 (OC2 H 5 ) , Mg (OC2 Hs ) 2 , S i O2 , A 1 2 Oa * if 
jWSLv\, S fcffl#OttJ|fcti\ «€■ <a»*^tf §48; J: ») il#l 
~3 0 0 //m, ^JL<{il 0~2 0 0/tm> X *)U£ L < 1$ 20-100 ^mtr^^o 

i~3oo// mf^iitf, ^T&^^-rr-rm^^^m^^Tc-r* - 

ffiftWifc*®*^ a*l - 1000 m 2 /g,$f^L<{± 50-500 m 2 / 
g. *H?L#«Mtaifr 0 . 1 - 5 c m 3 /g, SPS L< fiO. 3 - 3 c m 3 / g "C* h Q 

i5ft*T-££ (I. Am. Chem. Soc. , 60. 309 (1983) #H5) 0 _hififfi#;ft ? 4$ 
«lMfcWffi#^* ii-^1 50-1000 *C, &£ L < fi 2 0 0-8 0 0 tT- 

[0 0 4 6] 

»«Ua«'0^ft< fc*-««ffiffl#fcffi#3«»*\ (D) tt«&j£fl*XO f (E) ftH 
m&#04?*< t fiF4L<(i (D) »M»jSfl\R.O f (E) (SJI)£«-©i**ISF 

(d) jsa-xof (e) j«fl-©^ft< t b-jjzmwmtzjjmz^xte, 
m-mm^fi^^ wus m (d) (e) js^o^*< tt-^^^i: 
zm.is-rz>um, go mfc*m®T*$-*Mk&®xte^vr>&&i-<(mft&®-c 

fEMLfiKD*,, *J&tt»«E+T (D) Jfta-Rtf (E) J&fl-O^fc < t i>-Jj tM&ir 2>1j 
ft> (iii) ffltti: (D) J&G-RV/Xte (E) «»t«7f Si^Aftmtt^ny 
>***--f*ft^*i:*RieS***tt, (iv) (D) jft«"Xti (E) J35^«rfi#t=fi»$ 
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(E) (D) (v) (D) (E) Jfc#fc<*> 

ttttKJteW^afrfcft-fr-t**^ (vi) (D) f&frb (E) j«fl-i:©iS»RJiSK:*U"CN 

ft*, -tlB(iv), (v) R^Cvi)©**^*^, (F) jRfl-©*«T>U5-9A^W 
[0 0 4 7] 

^Ttr, *»lv^ fl tV7^M (a) <D»jt^*v>rj±, (D) jSfl^tf ( 
E) Jfc#0!>4>ft< t i-*«^©S»*l^rt^^ fc* 

«dfc**-e£*o fllx-i*. (d) jfc^&tf (E) j&fr<D'J?%< tb-UtmfttZbiz 
^t'i^MIB (f) ^o^tiT^^-^A^tr^irax., xf uy^fc'(7)tV7^ > 

£1jtJE~2MPa (gauge) inxT, -2 0-2 0 0ttl^2^«fft^ 

[0 0 4 8] . 

^HJ-effiv^ a (a) <DM&izm^ i i>*l2>Mm~&WZ> (E-l) 

KfiJfc-cSPt t< til : 5~i:ioooo, «t L< 
lil-io-i: 5 0 0 k+*o**a*L<, (E-2) *^ta#i:«)«ffl*#tt^ K 
iJfcffiKtti :o. 5-1 : iooo, i»)ff4L<tti : i~i : 5omo# 

mzv^o (e) *»i uTr«ja±t»*tt«v»*»*»i, # (e) j&frh&itto 

KSJtT% sf* L < li l : 5~i : l o o o o , £*)mtL<tei : io~i : 
5 0 0 tir^<D^m.t Lv> 0 
[0 0 4 9] 

*ft«^*«*i/7r/i^ (a) k&^x, m^mm^Mm.^fii-> 

U-*frtfc, SMSfi-frifc, aUfcfi-frifc, ^$1^, ISt^4^v>fti^«:ffl 

l^#i:ov>tli, **aK»i«1jr- 100-250 t;, ffit<li- 50-200 
■C J:l9Sf*L<{4 0~l 3 0"C-T?&£o ^JSJlfl-^^-r^ftfe^^fflt!!^^, A 

tt*yv-/±E (D) J&fr (*/UJfc) W*L<«1~1 0 8 , ffKl 0 0- 1 0 5 
^Ktifl^o m^NFKii®#5^— 1 0fl#H9, jRJSffi*tt»*L<tt#E-2 0 
MP a (gauge) , SfeCffiKtttE-lOMPa (gauge) Xhho 
[0 0 5 0] 

?Stt* s t63±-t- ; S'^"CS : * *3lt*Jflv» tl±~5MPa (gauge 

) , »il<ttfE~3MPa (gauge) , $ h £#* L < (i#EE- 2 MP a (ga 
u g e ) "C<b&o . 

<&3r«eJStft**. v^n^^, 5/^n^#^>, >f->u->^n^**>ftifO]J&* 
sSJHbfclt, WmffiWiRikfo^ ?uu* 

[0 0 5 1 ] 
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^kw©** f i~i 0 0 0 0 g> #K1 0-1 0 0 0 gfc^^-to Jc^frirPlE-tai 
[0 0 5 3] 

^H^T-fflV^^^y (b) i:ov>t^t^o 
*««tlv>45»7y^^ (b) fcLTti, IftatV7r/M (a) J: »} fett 

* (Tm) an orja±i«v^©t?*tLtf. #icpi^^^ra^^^^^^*^ v ^- 

BBISSS*, ~>*n^ fcgtfU »4W7 7-f ^7^^114*1 
tt^^^O^^^ VAfV ^77^^*1^^^^ ■* 1 0 0-150 

(a) <fc D ^HS^t (Tm) 1 0 < CJJl±ajV^OSrfflv^<75(4, ffi&a * 
7 (a) fc^«L««J*&-riW* f , £M*o»«gfcttJCTt6* 

£lfCl8H88^C20H42©*P***** , l 8^±©n-7^*^ C 22 H 4 4*>C 2 4 H48^) 

Jn 2 2£L±.0 1 -Tfrtry* 115° F^7 7-f >, l*V7h^77-fA 

12 5° 15 0° 7 -Y >(D X 7 7 J > "7 V * * & if b 

M&*ffltet* s £&'e?f J >° fDiLtf> /<57^ ^7^^«i:li, J I S K-2 2 
3 Stfm^bMo 
[0 0 5 4] 

*ftl!t)|v»4»Ht#y * > (B) i:ov^^t^o 
*«WCfflV»4*itt#UV7^ (B) fctm *U7r/C*Bll^Xtt2 

aja±^*v7-f yo#*frto&^-r&*L4o i^f^ -/ntruv. 7 

tUfa*-*!^* ><hLTti. ^x.(f> xfl/A 7-neU'A 1-7V^ l-ifr* 
, 1.a^4:a 4->f;v-l-^vf 3-^^^-1-^v-r^, 1-*? x 3-p<f-^-l- 
l-Kf-b>, l-7b7f^'A 1-^*-*tM:>, l-***?^^ 1- 

y 5-^x;v-2-y;v- ?F7^nKftA 2-^;v-l,4, 

5 8-y**/-1.2,3,4.4a,5,8,8a-***fc Knf7^V>f ~2 0O 

mk*V7 4 >m*mfhtL, ZbK, x^-isy, e-;v~>*n^*-*:/, ^ xy ^^ 




[0 0 5 5] 
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tfz, *!&l8-C/8v»&#V >%k®ffi (B) {4, ±ft<DJ: 3 )%*l'7'<>frbm 

4->5 L ;Wl-^<>'T->, 4-^^^-l-^^-b>> 4,4-v^f-;wi-^^-b^> 4,4-^ 

^7°? y*^^iMft-st^7'f >^<bitS£*L&»J»& ; 1,3-7** yx'A 

l,3-^^^v^>. i,4-^>^yi>, 1,3-^-^r^v^V, 1, 4-^^^ S^V, 1,5-^* 
•^yj.;^ 4_^t 4_^s^-9- v^>, 5->* ■f-A'-l. 4-^^^ i^iV, 6-^^-^-1,6-^ 

^^v^V, 7-^^-^-1,6-^-^ 9V^y, 6-^)^-1,6-*? ? 6-7"n fcf ^-1,6 

-t^y*x>, 6-7-^^-1.6-^-^ ^->^>, 6-p<?-;V-l,6-^7-y^^ 7-^^-^-1,6- 
y^-v?i>, 7-xf JV-l.e-Zt^x^, 6-> f- ;V-1,6-t** 

yiy, 7-^f-;i/-l,6-T'* v^>> 6^fM,6-f>'f*^ , /^ l,7-t^^yi>, 

>\ v*->^n^>-^yj.>^if<7)^:*ic4~2 0 oyi>ft^W*feR#Sit*fll*-*Mfc 
[0 0 5 6] 

2-6 ©tV7r/^WIfittaMt^:tWU, ?^t:xf u> 

#y *W7-f >3Mtflt (B) 'Jxfi/ >3MtJ3t-?& £ 14, ^v>^<bM 
S*i&«JfcJlMa*8 0- 1 0 0^V%, L< 14 9 0- 1 0 0**%, i «9$ff L< (4 
9 4 - 1 0 0*^%O«^t?^*L, ^^3-1 0WtV7^ >4 «9 St4*tL<2> * V 7 >f 

>^ib^S$tt*#^#^7& s 0~2 o^e;v%. $?£L<i4 0~i o*^* 4 0 L< 
{40-6 * Z ttfft $ bv^o 

#'JtV7r/MI (B) 75*. #U 7°nti 0 V>mW-C*^^^{4. 7*ntfV>^ 
ls>BIS3*i*fllJSJiM£* 8 0- 1 0 0^%. $f*L< {490-10 0^^%> 4 

L< {4 92~ioo ^e;v%o#j-g-e-^-^L, 3-?-\/>frbM^-$ft&M$<%-&* 0 - 1 0 

$ft L< {40- 8*;v%. 4 L< 14 0 - 6 ^;v%tf>#J£-C^;frU 

4-1 20tV7-f >4 ^{4*1^*1/7^ ^^^HS^tL^^^a^O- 1 5^;V% 

, #2L<{4o~i o^-;v%. i 9 ffi l < tt o - 5 ^^^oU^t^ttil^t* 

aKU * 1/7-f y&mm (B) ^ jj?'J^nei/>M»JI , C2b4*^C^ ^ n ^ 
U>MU<0^mm^ ( Cmm] ) ^8 5^%£ll, £P£ L < t4 9 0 *;V%£Ui 
, $ fefcfiP* t< {49 B^mi^Sit^iU^ 
[0 0 5 7] 

$%W-elV>4^'JtW7'f (B) W^JVb^ yf7^^MI^0. 1-2 0 

0 (g/10*) tftiCWIU*, 4 0»i t < 54 1 -4 0 (g/10^) , 
iZftt L< {42-2 0 (g/10*) tibi, 

ifc, (B) f4, [7] **0. 5- 1 0 d 1 /g> EP£ 

L<f4i. 5-3. 5 d 1 /gommfc&zz ta>mt Lv*„ 

[0 0 5 8] 

**Stfflv»4i9^hv- (C) fcov>T8MBi"*o 
*WfflV>SX7^h7- (C) fcLTti, tU7r/|X7^h7-, 

«rgB*V7-f ^m^v^ h-v-i: LT{4 > flittf, 7*ntTV>, l-7*x>> 

ffigE# 2004-3112400 



S&m 2003-368606 



: 20/ 



<7)Tr & &v> 0 
[0 0 5 9] 

>*t^#X7 7, .xf-W • 1 - 's*-fe>*a^"fr^9^ h jef-VV • 1 

- t^r>*1^7^ h -7-, x-^vy • ^vy^^^yT, .x^v> 
•^W/*I^i?^l > ^- ynt?v>- 1 - r-r>*E^-#^7^ >^-. 

ifl/^- /nt'^ .^fy'xy*l^fx7^ ifV> ■ 

Svx>^lMxyX xfi/> • ^atfU> • l-7f 

ATE* V 7 -f vjfcJ.? 2 3 0lC-eSiJ£$*t*^^V7D-V- h (MFR) 

«\ 0. 01~50g/10^ »^L<{iO. 01~10g/10^ Sfc£«f*L< 
{±0. 0 1-5g/10fl-t*4it#aiU>, 

% X&ffj%Wm&%L2 J £fc*>< 7 >~?$>*)* #M2001-172325-^<2r#> #B8 2002-322213-i-& 
[0 0 6 0] 

* <bft> ^tt'bo4 I_ e^7.^v>'^$f i Lv>, 

Tft|E#&y^><t^fcb-C«> ^V7*V>, ^'J^A 

;V^*v^>, 7xx;V7"^yxV > ;M,3-^*t'7x>, 4,5-vxfjV- 

1,3-** * yxyfW <b*u c:ti.'b^4 , -e i b-7**y^>, -f vfisviMR* tv> 0 
' io^f-i^^lSk'PrSitt-^^^ fv-o^-flljttt, ififOMfc, 7>^> ifcttflcX 

n y **M^#^ • 7*^^X7 • h U 7"n y • >f 

^|tlv^x 7 Afv- (C) — ajB^-ci) i <> -«jeu: 

[0 0 6 1] 

#'Jv- (A) mt^Mti:^ a B tt* 0 'Jtl/7r/ (B) fc.x9.xl-v- (C) t 

««ut*tt#y^- (a) mt*f»#t**tt#y*^7 

tB|E# 2004-3112400 



ftffi 2003-368606 



i- s J : 21/ 



<<> (b) U7Xfv- (c) i^m^mm^mmLy^y v-r^^m^mifhti^ 

[0 0 6 2] 

m&teW£&M*&ffift&M<oMftK^^xi±^Mm.i*%<. #4*. * 

K KXiliNI, Ift**^** l^'JT'fJ', #n>|i*t, **»3E», 

a, ^b^/us^a, *^Bft^- by vnv7At^->t^7 

[0 0 6 3] 

, -tn^K-, »f'J7U*»i, *^n-^il, ^n>$yt, #Vx.x-r*m 

m, tfv^uvi'-yffim, &mk j &®m&*%£**^fzzt-t)*x~%2>o 

Tfi, #<b*L*j£3&#«5PMSi, fttffBtt. #£#£6^14, 7x;Hm 3feiRA 7 &^ 

. l~ l 0 omMoflffi-efc&o i«BB^4-e*4 fcjS^froilltt^^iO. 

fca&^fltfSJaS'J^E'fr*^ *«k*r*Jftflfc 1 0 OliSRCMLt, 3-6 0S*S&<7> 
[0 0 6 4] 

, *n*iRjR»J. **5fe*u mm^m. wwiautau mmm. mm* w* 
m* mm%L mm* wmau mm, %im±m* vomwrn, mmwBM 

tit. &fcMbLXli, WiLtf, 7*y-^*ftjeW, «7^7r^ h*3c5£*K 

ft. *&®<om?$!Mi&MW i o o Masqat lt\ a#i±. o. o o i ~ i oiti?©@2 
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[0 0 6 5] 
[0 0 6 6] 

[0 0 6 7] 

(a) DSCiM^ft 

^M^iM^fitf (^-^vxiK-lil!, DSC- 7) £MV\ tm^ttfffl^T 

* - y #> h mm ztiz, togM* jh£* u ^ - c * tr - * o tr - * h ? 

fcL-C5£H3*L&fif£*»J& (TmD) , W fcf- * ©!B«*»?»fHtS A 
HD (J/g) fcU Slbfc. 19 0tT5^«#Lfct, - 3 0tlt% 5 *C/«-C» 
-3 0t-e5M#Lfct, 1 9 OtJS-ei 0"C/5-C#ia$*ac4:JwJ: 

fem2tiz%Lm*M£i (Tm) % *<D\s-?<vmm*bft&2tizMm®&**K a/ 

g) fcLfco 

(b) GPCISiS 

TfBO^tti3«J:0 ? &#-e«85eL*:„ fii^^i (Mw) > SkWfl^T* (Mn) , 
ttliftti (Mw/Mn) {±. S*#U^f-P> (PS) ©fciifc* 

*7a:toso gmhhr-h (s) ht 

^ffi^: Wn-7h^7AfflRm{iJ^ WATERS 150C 
iHJfefflft : l 4 5 r 

2, 4- h U^n;v^>4f> 
: 2 . 2mg/5'JV7h^ 
[0 0 6 8] 

(c) NMRMSft 

(d) jKAxaittaaiK^ajett 

(e) ^o^ffljjgffi 

(f) (»«i»iaa£«^ife 

;<-*>x^7-tt«TGA (&M«l5ei£fi) «rfflV»S9jgt^o »!l5£M*Ct±£*C, 

2 u 20 %m**^ajs fracas*: l£ 0 toijt^i: 

tti$E# 2004-3112400 



!&m 2003-368606 



^-v : 23/ 



(g) m^mv^iT&mm 

(h) i**fflU£2»!l£8; 
10 0 6 9] 

SHfrWl ( (1, 2' -y>f^v^» (2, 1' -^WJWy) (3- 

(1) 2-^nny^f/i'V''j;i"f >fv«IS 

S*&»ET\ l'Jy h*©=oP79^3i:THF (f h7tKo77>) 5 0 5 V 'J 

ifc^ffiU #r*:KTHF 5 0 5 V y * h/l'fc^inLfco 2 -7*0^^ >r>5. 0 

g (2 5.65U J &^) OTHF (2 0 0 ^ 'J 'J 7 it* 2Hfl^(ttiTL^o ?1 

Mfc*5V»T2l*miI#L;fc|k -7 8TCK*££PU ^nn^W^ 
3 . (25. 6 5V ^e;v) <7>T H F (1 0 0 5 'J 'J 7 hJV) 1 l$ffl 

frtfTJlHTU 1 5H#W8fc#L*:^ »««r«*Lfco 2 0 0 5 U V y h 

g (2 4. 2 5yV J EA') («$9 4%) 0 

(2) (1, 2* -^f;Vv"JV>) (2, 1' -y'^f^v'JW/) -e 7. (^f^T*^ 

) <omt 

a*5R«tT^ 1 y * h^HoD77^3CTHF4 0 0 5 y y y h;Vt2-^nni? 
^;i/~>y ;W ^r^S g£3)Dx-> - 7 8t:K^Lt 0 L i N (S i Me 

3)2 OTHFi?S (1. O^/'JyhA') *3 8. 5 5'J'J7h;V (3 8. 5?'J** 

) ssTLfco a*Kfiv»t 1 5^wm#L^^> aiflt*s*u ^^r-^^3 0 0 ^ y y ? 
Yfrx-mmvtzo mm*&&-t&ztfrx ^ (i, 2» -^f^n» (2, 1 

' -^WJl/>) -fcT* (^f^fV) £2. Og (6. 4 #/c (W3 

3. 4%) o 
[0 0 7 0] 

(3) (1, 2' -^WJI/V) (2, 1' -^f^y'JU>) Vf* (3-hy^ 

fiSRfciTK 2 0 0 5«J'j7f;v©yal/V7li: (1, 2' -^WJP^) ( 
2, 1' -^f^y'JVV) tf* (-f^7*» 2. 5g (7. 2 U-rJV 
1 0 0 5 V'J 7 h;i/=Srinx.feo 

- 7 8 n'^SPLn-y^^y f->A (n-BuL i ) <D^^>mWi (1 . 6 M) * 

9 . o 5 y y y > ;v ( l 4 . 8 5 y Imktzfe, mm.-? l 2 i$H*#Lfco 

*U ^fctifcH-**^*** 2 0 ? V U 7 h *-ett»LWE«a*-f-* - K * O'Jtf 

->.*w**R(K (i, 2' -y^fjvy'jw) (2, i* tr 

7. (4 Vt*^) <^>y ?"7Ai& (6. 9 7 5 y £THF 5 0 5 U 'J 7 h^fciMBU 

iiat3-K^f;Vh , J>^l/y7>2. 15yyyh;v(14. 2$^^) 
19 fcfRTL 1 2B#W«#L;fc 0 ***S*U i-f^5 0 5 y y y Y ;Vin x. TSfrfQ^t 
7>^--7A^«U; 0 *8MB*S£*U i6fI«:R*t*ufcCJ:0 (1 

2' - J ^WJV>) (2, 1* -^WJW) tf* (3-hy^f-^vy 
>Ty) 3. 04 g (5. 9?'J^) CR$8 4%) 

iIjaTKiv>Ti/4 ls>?MK. IM^nhixtz (1, 2' -V^f^v'J 
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U>) (2, 1' -v^^;Vv"J fcf* (3- h 'J>f^y*>f-M 3 

. 04 g (5. 9?U^;W i: i-f;V5 0 5 V U v h)\"kmz-tz 0 - 7 8*C£?fr*PU 
n--/^;v; A (n-B u L i ) tf>^*-9->i§i£ (1 . 6 M) & 7 . 4 § V'J 7 f ;l/ 
(1 1. 8 5'^^) SriDx.*:^ 2B#IHI!ft#Lfc 0 U &fc*LfcB 

#:*^^r-^>4 o 5 v >; y h^Tflsffr-j-aikfcJ: o ';^^A^^^-xMtin#ii lt 

3.0 6 gtifc, 

1 H — NMR (90MHz, THF-d 8 ): 5 0. 04 (s, -SiMea , 18 H) 
, 0. 48 (s, -Me 2 Si-, 12H), 1. 10 (t, -CH 3 , 6H), 2. 5 
9 (s, -CH 2 4H) , 3. 38 (q, -CH 2 -, 4 H) , 6. 2-7. 7 (m 
, Ar-H, 8H) 

-7 8t:K?$*PU ti^fc- 7 8 < CH<^iPL7tE^'fbv f Jl'='-^ A 1 . 2g (5. 

15 (1, 2' -^f^/5/'Jl/>) (2, 1' -^WJWV) tf* 

;w>'j ^3--) n 7^ Koffef^ H 9 a 0. 9g (1. 33 

5U^;v) (W2 6%) o 

1 H — NMR (90MHz, CDCh): 5 0. 0 (s, — S iMes , 18H) , 1 
. 02, 1. 12 (s, -MeaSi-, 1 2 H) , 2. 51 (dd, -CH2-, 4 H) 
, 7. 1 -7. 6 (m, A r -H, 8 H) 
[0 0 7 1] 

MfcS£*Lfc 1 U y h**- h * U-^K, ^s^^ > 2 0 0 3 U V y b JK 1 9 
T*.y (Cis) 2 0 0 f'J^f VWTJV^-^Al. 0?'^^, ^ 

a^L4**e>aft*6 oickil^, mmmi-mhfrtz (1, 2 '-^wjv 

(2, 1* -vM-f-;i/v'; V>) tfj* (S-h'J^f^y'JWf^^^f-^) 2> 

*£-Rj£*T8L 7-fe h ^WifcJfcfls frit J: «9 , E»^ffJB?^ ^tJE 

T% •to&MM-t&Z.tKJlt). *«atl/7^1^* 5 0.7 gflfc, »fe*Lfc«« 
a * U 7 4 >*-6-#OH/St (Tm) fi> 4 1. 2*CT*ofc« 

#<b^m^#0^14iiij^m^^ 1 ~ 3 SEHm-To 
[0 0 7 2] 

ftiaM£j*Lfc l'JyfJl't-^ V-yj', ^zf?>2 0 0 5 'J 'J 7 h;K 1 
7*-t:> (Cie) 2 0 0 5'J'Jyh;K h'HV7*W;K-7A 1. 0$'J^;V, 
;V7Jl/^4r^>'2. 0 SWiflll X-nbfltz (1, 2' -^f^i"^^) 

(2, 1' —Vm-frf/VVy) fcT* (3 - h 'J^fJl'V'J^f^r/f^) v^vn 
--)Av^D7^ Kfr 2 v>f ^n^Vfcflnx., SfefcjfcSRO. 0 5MPaiAU *<&ffl 
S6 OiCtc-c 1 2 Ofl'HI'frlxfc. 

«£ Ifta *W-f 8 1 g#fco » <b fLfcftjR a * V 7 4 >fi^<0M^ ( 

Tm) 14. 2 8. 0Wo/;o 
#<b 1 ~ 3 m-Tfi-to 
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25/ 



[0 0 7 3 J 

rt^f 0. 5 U y h;w^»li##^Hop-7 7^=iS-M^^T'M^L^^ 
IUa^V^SO^'J'J^^ yxh^fyv^y->A4. Og (3 5 5U^;i/) 

8 OtJt -C#i&L/c^ 7^^K-n-y^l 3. 2 5 'H^tttLfco 

&*8 ort?«^u ?l§^^izg^<b^^>* 1 1 6 s y y ? h)u (1. o 6^;W fln*. 

, Will 0TJ"T? % 2^Ba^LTffl«F»ft*ffofco 

^ot, Mk^zf*>*m^x%fr\z$t&\^tz 0 $e>^ mmitf-* 1 1 6 s y y 

(1. 0 6*^) An*., rtzai 10tt% 2WFiaHR^LT2|Hllofi«Pi*f^«:ffo 

a= i . 21 m*%) 

[0 0 7 4] 

UU&MmLfz 1 0 y y Yfr* - h^lz-T'i:, > 4 0 0 0 § y y y Y >K 1-* 

tti'ie.V (Cis) 4 0 0 0 5 y y y h fr, h 'H V/f ;V7^$-f A 2 4. O^'J^ 
^n^>w^^->y7^1. 2 5 y^/ufcinix.* £<bK7fciitO. 8 MP a 

L * #b MM* 8 0 *C L tz^ MikM 2 T?# <b *Lfc H#jttfflEjfc# £ T i 
Trl 6 0-7-r^a^;vinx.. 12 0OT#U; o 

T, MftMi-ZZkizx V), n®.a*V7 4 >m&4t* 7 6 0.0 g»fc 0 »fc*Lfc» 

aatW7-fVl^i![^ (Tm) fi, 2 6. 2 TJ, 6 7. HCT^ofco 

i ~ 3 mz7Fir 0 

[0 0 7 5] 

[0 0 7 6] 
[«1] 





Mw 


Mw/Mn 


TmD 

(°C) 


AHD 

(J/g) 


Tm 

<°C) 


AH 

(J/g) 


Wm 

(°C) 


M2 

0EJM) 


M4 

(*M6) 


MR 

(WHO 


XI 

(' ) 


(%) 




130000 


1.8 


46.2 


88.2 


41.2 


78.2 


3.3 


67.3 


38.5 


12.5 


21 


100 


H«5fc)2 


113000 


1.8 


23.0, 
37.7 


76.1 


28.0 


64.4 


4.9 


69.8 


42.2 


11.2 


20 


100 




290000 


4.4 


37.4, 
70.8 


111.9 


26.2, 
67.1 


106 


8.4 


94.1 


88.2 


1.9 


20.5, 
23.1 


! 86.4, 
, 13.6 



[0 0 7 7] 
[^2] 

M2m 









MM] 




tX'<DTl (ms) 




20 


25 


30 


35 


40 
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50 


55 


60 


65 


70 


75 


80 
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84 


87 
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245 


241 
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222 


220 


214 
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87, 300 
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Sjl3i£ 













o 


3 9 6 


O ! 




A 


3 8 3 


O 1 




A 


3 70 


o 




X 


2 90 


x ! 



[0 0 7 9] 

nmm4~6RWitmm 2 

OlCOiftlll^l^ja^fcTJIS 2 mm, 3cmftOMiU Lfc*t*«:# 
4^^^-fo 
[0 0 8 0] 
[HU] 







mm 5 


mm\6 


Jfctfc0ij2 


i 
I 1 


HS£0»Jl£>#y^— 


8 0 








HSfe^Sj 2 <Di$ ]} -v— 




80 






mfe^j3^];-^— 






8 5 




^(MM4 2~4 4 C C) 








8 0 


LLDPE (*1) 


2 0 


2 0 


1 0 


2 0 


ifUy|l7X h^— (*2) 






5 




Tm CC) 


41.6 


28.6 


28. 6, 71. 7 


27.3,41.6,48.3 


AH (J/g) 


! 62.2 


51.0 


89.8 


! 77.6 


^ttiU42 


O 


O 


A 


X 



* 1 ) WftSMMfcftstettS iM^Mft^ 'Jxfi/'/ *7r^l018CN 

[0 0 8 1] 

IUfe00 7-9 

^5t(:^tilit:T, BWft^ttl^"77r/7^^150 (Tm:6 6*C 
) Srfflvs 9 OtJfciHlfcLfc^&fclKiB^Lfco #&*Lfc&J»* 1 0 0t©»»7 , W^ 
«"Cf$2mm, 3cmftO«^8Lfc, #1££IHffi L 5 ^C^t, 

[0 0 8 2] 
1^5] 



I5S 





HJ£#J7 


mmi8 


mw\9 


(mug® 


^fe^iJl^jKU-v— 


10 0 


100 


100 


x^-r^i 5 o 


2 5 


100 


4 0 0 


Tm CC) 


40.8,60.2 


39. 8, 65. 5 


37.9,67.3 


AH (J/g) 


112.0 


139.6 


176.3 




o 


O 


A 



[0 0 8 3] 
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%t, X77i-v- (c) 5 0~oii%i*e>4^ t^fe^#^ilaiI*s B B a14^ , ;^- 

5 0^e;u%^±^tr^ff >m&fe (a) -?"tLi <9 *>M£ (Tm) ri ? 1 0 "C 
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